Tuition fees, duration analysis, length of study, dropping out.
Introduction
In Germany, Baden-Württemberg was the first state to introduce tuition fees for longterm students. Since the fall semester 1998 students who have not finished their studies within four semesters beyond a standard period of study must pay 511 € per semester. In recent years, several German states have followed this example (see Table 1 ). Quite similar are "study accounts" in North Rhine-Westphalia and Rhineland-Palatinate. In these two states, students receive a credit for their study account when they begin their studies. For each semester a certain amount independent of the number of courses attended is automatically deducted from the student's study account. When the student's study account is depleted, he has to pay a fee for each semester he is still enrolled at the university.
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Immediately after the implementation of tuition fees the number of long-term students declined drastically. In the fall semester in 1998, the number of students who were still enrolled at universities in Baden-Württemberg after 13 semesters decreased by 39%. In According to Baden-Württemberg^ department of science, research and arts (Ministerium für Wissenschaft, Forschung und Kunst -MWK) the main reason for implementing tuition fees was to set incentives right: "The primary purpose of tuition fees for long-term students is to reduce the average length of study, which is quite high compared to other European countries" (MWK 2003, p. 22) . However, whether this goal has actually been achieved cannot be inferred from the fact that the number of long-term students has strongly decreased. These students might as well have never intended to finish their studies with a degree, but rather continued to be students to be eligible for student discounts.
To shed more light on the effects of tuition fees for long-term students, it is important to analyze the impact on individual behavior. Tuition fees probably will influence students' behavior in a way that the average length of study is reduced, but may also influence their decision to switch their major or to drop out. Since Baden-Württemberg has for some time been the only state where tuition fees had to be paid, some students might also have transferred to universities outside of Baden-Württemberg to avoid these fees.
The main purpose of our paper is to determine these different effects by means of a duration analysis with data from the University of Konstanz. This method has been used in similar settings to analyze the time to obtain a PhD in Great Britain (Booth/Satchell 1995) and the length of study in the USA (Yamaguchi 1991 und Chizmar 2000 and Austria (Hackl/Sedlacek 2002a , 2002b and Sedlacek 2003 . Our analysis, however, differs from these studies in the two ways: In addition to receiving a degree and dropping out we also consider the following possibilities for ending one's studies: switching majors, transferring to another university and not passing one of the mandatory exams (in the following we term this last possibility simply as "failing"). The main difference, however, is that we analyze the impact of a regulatory measure by which students are affected in different ways depending on when they began their studies.
The remainder of the paper is organized as follows: the next section gives a detailed description of the regulations regarding tuition fees for long-term students in Baden-Württemberg. The data set is explained in section 3 and the estimation method in section 4. Our regression results are presented in section 5. In section 6 we demonstrate the effect of tuition fees by comparing the probability of terminating one's studies in a certain way with and without tuition fees. Section 7 provides a brief conclusion.
Tuition fees for long-term students in Baden-Württemberg
On May 24, 1997, the law to implement tuition fees (Landeshochschulgebiihrengesetz) was enacted. 2 For each major a standard period of study (SPS) is set. When a student has not ended his studies within four semesters beyond the standard period of study, an amount of 511.30€ (1,000 DM) has to be paid per semester. For each student the SPS is increased whenever one of the following reasons applies:
• the student was on leave (for example because of illness);
• the student was raising a child of age below six; • the student studied abroad;
• the student was elected into one of the university's committees (at most 2 semesters).
There is a tuition waiver for students who receive student aid (BaföG-Bezieher) or are doing a PhD. There are also exemptions for handicapped students, students with chronic illnesses, economic hardships and victims of crimes. Tuition fees became first due in the fall semester of 1998. Total revenues in 2003 were about 7.5m € which implies that about 7,300 students had to pay. According to the department of science, research and arts, this amount was mainly spent on improving teaching at universities (MWK 2003, pp. 19 and 22) .
Data
The source of our data set are administrative files of the University of Konstanz. These files contain the following information for all students ever enrolled during the time span of fall semester 1985 until spring semester 2003:
• personal characteristics of the student (age, gender, county of residence, nationality); • data on enrollment (number of semester studied, major, on leave); • how the studies were terminated (degree, transfer, drop out, failing); • tuition fees payed.
Additionally we observe whether a student is still enrolled at the university in the fall semester of 2003. No information was available on when the student received his secondary school diploma (Abitur), on his grades and on the university the student transferred to. Also it cannot be ruled out that some of the drop outs later on decided to continue their studies at another university. Our analysis concentrates on the majors (Diplomstudiengänge) Biology, Chemistry, Economics, Physics, Psychology and Public Descriptive statistics can be found in Table 2 on page 85. Local students are either from the county Konstanz or from one of the adjacent counties Tuttlingen, Bodensee or Ravensburg. Tuition fees had been paid 550 times, which amounts to 281,215 €. Our variable "number of semesters" is equal to the number of semesters the student was enrolled at the University of Konstanz and therefore includes semesters on leave or semesters studied abroad. It therefore measures how much time a student needs until he terminates his studies. 4
Estimation method

Duration analysis
Duration analysis is a method to analyze the length of time until a person switches from one state to another and the factors which determine that length of time. 5 For example, in labor economics this method can be used to analyze the effects of continued education on the duration of unemployment. In medical research it is used to determine the survival time of patients with a certain diagnosis and how this survival time is influenced by different therapies. Here we analyze how the length of study of students at the University of Konstanz has been influenced by tuition fees. We distinguish five different possibilities for terminating one's studies: obtaining a degree, transferring to another university, switching majors, dropping out and failing.
Duration analysis is designed to analyze censored data, i.e. data on subjects where only part of the subject's life and only some of the transitions from one state to another are observed by the researcher. With left-censored data it is unknown when the subject began to be in the state in which it is observed initially. In clinical trials, for example, for a particular patient the exact onset of an illness may be unknown; the researcher might only observe that the patient was ill when he entered the study. With right-censored data the subject has not yet transferred from one state to another at the end of the observation period. This is frequently the case in clinical trials where the exact survival time of all patients who are still alive at the end of the study is not observed. Our data are right censored because a number of students have not ended their studies in 2003 which is the last semester we have observations on. However, our data are not left censored because we can observe when a student began his studies.
For our analysis we apply a model in discrete time. 6 Student i, i = 1begins his studies at time t = 0 and ends his studies after T,· = t e {1, 2, 3,...} semesters. T¿ therefore is a random variable which measures the number of semesters a student is enrolled
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In addition, the following Diplomstudiengänge are offered at the University of Konstanz: Mathematics, Mathematics and Finance, and Economic Education. These, however, were not suitable for our analysis. In Mathematics, there were not enough observations. The other two majors had not been offered before 1997 and 1999 respectively.
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One could also exclude the number of semesters the student was on leave or studied abroad. Then the focus would be on how many semesters a student attended lectures at the university. This might be the more relevant question from the perspective of the university. We concentrate on the political perspective where the main issue is the time a student needs to obtain a degree.
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Duration analysis is also known as "failure time analysis" or "survival analysis". at the University of Konstanz before he stops studying his first major. The probability distribution for T,· is
The hazard rate or transition probability h¡(t) captures the probability that student ibeing still enrolled in the t 1^ semester -ends his studies after t semesters. It is given by: 7
hj(t) = Pr(T¡ = t\T¡ > f) with 0 < hi(t) < 1.
Another important concept is the survival function G, (i) which measures the probability that student i has not ended his studies within t semesters but is still enrolled in semester t + 1. The survival function can be derived from the hazard rate in the following way:
Note that the following relationship also holds: 
The aggregate hazard rate is the sum of the hazard rates ^¡(t):
with fj(t) = Pr(t, = t,J = /).
For observations which are right censored, i.e. for students who had not terminated their studies in 2003, T¿ equals the number of semesters the student is observed. The indicator variable Sj captures whether T¡ is a censoring time or not: 1 student i ends his studies at T,·, 0 Tj is a censoring time. In the same way the indicator variables ä' are defined; they capture whether student i has ended his studies in way /: 1 student i ends his studies at T,· in way /', 0 else.
Note that S, = Like in most other studies we assume independence of the censoring and the survival process. We can now set up the likelihood function
Solving (7) ioifj(t) and inserting G,(t) as specified in (3) yields the log-likelihood function:
For the hazard rate we assume a logistic functional form:
is the vector of variables for student i for possibility j at t and ßj is the vector of coefficients for possibility /. In contrast to the continuous-time model this log-likelihood function cannot be split up into m different log-likelihood functions, one for each possibility /. Therefore the model has to be estimated simultaneously.^
Explanatory variables
For each possibility of terminating one's studies, the unconditional hazard rates for each semester deviate substantially from the average hazard rate for that possibility. For example, the probability of switching majors is quite high after the first semester, even higher after the second, but then fairly low for subsequent semesters. After the second and fourth semester, the probability of transferring to another university is quite high but relatively low and almost constant for all other semesters. The probability of obtaining a degree is basically zero for the first eight semesters but rises steadily beginning in the ninth semester.
These patterns are difficult to capture by polynomials, so we used dummy variables sts χ which assume value one when a student is enrolled in semester x. For an observation of a student who is enrolled in his twelfth semester, sis 12 equals one and all the other dummy variables are equal to zero. We aggregated some of the dummy variables into one dummy variable. For example, for transferring to another university sts9,stslO are aggregated into one dummy variable sis9-20 (with sts9-20 = sts x )· Since the hazard rates also differed considerably for the different majors, we estimated the model for each major separately.
Tuition fees enter our analysis in two different ways. On the one hand, we estimated the effect of having to pay in the next semester. On the other hand we considered the consequences of knowing that at some point later on tuition fees become due. We therefore employed two different variables: (i) An indicator for having to pay in the next semester Tuition fees probably have a direct effect when they become due in the next semester. We therefore created the variable Ind which is equal to one when our data indicate that the student has to pay tuition fees in the following semester. To determine the value of Ind¡ we only used information up to semester t -1. This included all information available which indicated that the student qualified for an exemption like having been on leave, having studied abroad or having raised a child. Since we actually observe whether a student paid in the following semester in most cases, we were able to check the validity of our indicator. Table 4 shows how well our indicator performs. Considering all students who might have to pay in the next semester (i.e. those who have not finished their studies within four semesters beyond the standard period of study), we find that in 99.23% of all cases our indicator predicts correctly. (ii) Indicators for anticipating that tuition fees can be due later on Unless students are completely myopic, there is also an indirect effect of tuition fees. In this case not only having to pay for the next semester but also anticipating that tuition fees can become due later on will influence students' behavior. We try to capture this by the dummy variable A which depends on whether the student is enrolled at a time when tuition fees had already been implemented. This variable is equal to one when tuition fees had already been implemented or when it was well-known that they will be implemented. Since the law was enacted in May 1997 we assume that students anticipated tuition fees by the fall semester 1997. We also created variables which depend on how long a student already anticipated tuition fees:
• The variable R measures the share of a student's enrolled semesters in which he knew about tuition fees. For example R = 0.25 for a student in his eighth semester, when he was in his seventh semester in fall 1997.
• The variable Rw = \[R assumes that the impact of knowing about tuition fees grows at a decreasing rate with each additional semester in which students anticipate tuition fees.
There were only minor differences between using R and Rw. We therefore restrict our analysis to R and A.
Finally, we also included the following variables:
• the age of the student when begins his studies (age),
• size of class in the first semester (class-size),
• county of residence before enrollment (local).
The date of enrollment measures the exact date when students were registered at the University of Konstanz. It can serve as a proxy for ability as students with good school grades are frequently given a first choice. Furthermore, students who enroll early may With the variable local we analyze whether local students differed in their behavior from other students. Local students had their residence before enrollment either in the county Konstanz or in one of the adjacent counties Tuttlingen, Bodensee (Friedrichshafen) or Ravensburg. Table 5 gives an overview of all explanatory variables and shows which are time-dependent.
The identification strategy
To analyze the impact of tuition fees on the length of study it would be ideal to observe two different groups who begin their studies at the same time and under the same circumstances and for which the only difference is whether they have to pay tuition fees or not. Unfortunately, this is not feasible with our data set. Therefore, our identification strategy is to compare students who began their studies at different dates. These students differ in their exposure to tuition fees. An obvious setback of this approach is that our variables A and R may not only measure the impact of tuition fees but also the impact of other unobservable variables which changed at the same time when tuition fees were implemented. However, it is the only feasible approach given the data available. We return to this problem in section 6.2. when we discuss our results.
In the following section we present the estimation results for each of the six majors. It was not always feasible to estimate all coefficients. In some cases, we could not determine the impact of the indicator variable Ind because there were not enough observations. For transferring to another university this was not even possible for any of the majors. Table 6 shows our hypotheses for the effects of tuition fees on the different hazard rates. They apply to the indicators for anticipating that tuition fees might be due later on as well as to the indicator for having to pay in the next semester. In particular, we suppose the following impact on students' behavior: Switching to a university outside of Baden-Württemberg which does not charge tuition fees is a possibility to avoid fees. The hazard rate for transferring to another university can therefore be expected to rise.
Regression results
The effects of tuition fees
Switching majors
If a student switches majors, then the semesters he studied so far are relevant for whether tuition fees have to be paid. The expected costs of switching majors has therefore increased which should lead to a lower hazard rate for switching majors. 4. Dropping out Tuition fees have increased the costs of continuing one's studies for those students who expect that they need a long period of time to obtain a degree. The hazard rate for dropping out can therefore be expected to increase. In particular, the hazard rate should be larger if tuition fees have to be paid in the following semester.
Failing
Tuition fees for long-term students create the incentive to take exams earlier and less well prepared. The hazard rate for failing can therefore be expected to increase. Table 7 shows our regression results for the different possibilities of terminating one's studies. We present the results for two regressions. In the first regression, we capture the anticipatory effects of tuition fees by the dummy variable A which is one when tuition fees had already been implemented or when it was known that they will be implemented. The first column of Table 7 shows how the hazard rate changes with A. In the third column, the effect of the indicator of having to pay tuition fees in the following semester is presented for the regression with A. Analogously, the second and fourth column display the results on the various hazard rates when R is used to capture the effects of anticipating tuition fees. This variable measures the share of a student's enrolled semesters in which he knew about tuition fees. The table shows the qualitative effects of the variables measuring the impact of tuition fees and states the significance levels. For the regression with A, the regression coefficients are presented in Appendix A.l. The results with R as the explanatory variable can be obtained from the authors.
All significant effects are in line with our hypotheses. With the exception of the hazard rate for switching majors, the hazard rates always change significantly in at least two majors. Particularly strong is the effect of the variables measuring the anticipation of tuition fees. In most majors, there is a significant sign according to our hypotheses. The indicator which measures the impact of having to pay tuition fees in the following semester has a pronounced effect on the hazard rate for dropping out. In four of six majors, there is a significant positive sign.
Table 7 also shows that our results do not depend strongly on whether we use A or R to measure the anticipatory effects of tuition fees. The signs differ only in three cases. 9 If the coefficient is significant for at least one of the variables, then the signs are always identical.
Further results
In Table 8 we present the results for additional explanatory variables on the hazard rates.
Since the results between the regressions using A and R hardly differ, we only present the results for the model based on A (see Appendix A.l for the exact values of the coefficients).
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In Physics the signs of A and R differ with respect to the hazard rate for failing. The indicator for having to pay tuition fees in the following semester has a different sign for the hazard rate for obtaining a degree in Psychology and for the hazard rate for transferring to another university in Economics. Gender: A minus indicates that men have a lower conditional probability to terminate their studies in a particular way. We find that apart from Economics there are no significant differences with respect to obtaining a degree. The hazard rate for transferring to another university or switching majors, however, is significantly lower for men in Chemistry, Physics and Economics. Men therefore seem to be less "mobile" in these majors Age: The hazard rate for obtaining a degree tends to be lower for older students, i.e. students who started their studies at a higher age. Furthermore, the hazard rate for transferring to another university is significantly higher in all majors but Public Administration. Finally, the conditional probability for obtaining a degree is significantly lower in three out of six majors. Older students therefore seem to be less successful. One explanation for this phenomenon is that older students may have a larger time gap between the end of secondary schooling and the take-up of their university studies. A reason may also be that older students already needed more time for secondary schooling which could indicate lower ability. Date of enrollment: Date of enrollment measures the exact date within the registration period when students registered at the University of Konstanz. We found that students who registered late had a significantly higher hazard rate for dropping out in all majors. Furthermore, the hazard rate for transferring to another university (Chemistry) and failing (Psychology, Public Administration) is significantly higher. For Economics and Public Administration we find a significantly lower hazard rate for obtaining a degree. These results are in accordance with a study by Hackl and Sedlacek (2002) . They performed a duration analysis for students at the Vienna University of Economics and Business Administration. Students who enrolled at a later date were less successful in the sense that they had a significantly longer duration of their studies. How can this finding be explained? On the one hand, the practice that students with good school grades are given a first choice seems to be responsible for the importance of the date of enrollment. This is the case in Biology, Psychology and Public Administration which employed a Numerus Clausus throughout the observation period. On the other hand, motivated students will usually tend to enroll early even if there are no grade restrictions. In contrast, students who are not sure about which major to choose will enroll rather late. These students are probably less determined in their studies.
Local students: Students who come from Konstanz or nearby show a significantly higher hazard rate for transferring to another university. It seems that these students are interested in getting to know something different after all. Otherwise, the results depend highly on the chosen major. In Public Administration, students have a significantly higher hazard rate for dropping out. One reason may be that this major is chosen as a way to stay in the Konstanz area. For other majors, this effect does not hold.
Size of class:
A larger class size significantly raises the hazard rate for transferring to another university or to drop out. The decline in the studying conditions due to more fellow students is probably responsible for this result.
Progress of studies with and without tuition fees
Cumulative incidence functions
The regression results presented in the previous section illuminate only partially how tuition fees change the behavior of students. In particular, it is not a priori clear whether more or less students obtain a degree or drop out as tuition fees tend to increase both hazard rates. Even if one considers the coefficients, it cannot be seen which effect is dominant. 10 Furthermore, the quantitative impact of tuition fees remains unclear. For this reason, we calculate cumulative incidence functions for the different ways of terminating one's studies. 11 For given values of the explanatory variables these functions state for each possibility j of terminating one's studies the probability that a student has finished his studies within semester t. The functions are calculated in the following way. First, the probability of terminated one's studies in a certain way / in period t is given by the product of the survival function G(?|x¿(í)) and the respective hazard rate Summing up these probabilities until semester t yields the cumulative incidence function: t
P{t) = I'(t\xj(t)) = Σ G(k\xi(t))h'(k\^(t)).
k=i Based on our regressions which use the variable A to capture the anticipatory effects of tuition fees, we calculate the cumulative incidence functions for two sample students i = 0,1. For these students, all explanatory variables are equal to the average values for each major with the exception of the variables A and Ind which capture the impact of tuition fees:
• For student 0, both A und Ind are equal to zero, i.e. this student is not affected by tuition fees.
• For student 1, we set A and Ind equal to one. This student always knows about tuition fees and must pay the fees if he studies too long. Table 9 shows the estimated average length of study to obtain a degree for the six majors. In all majors it is lower for student l. 12 According to this figure, which is in the center of the public debate, the introduction of tuition fees is a success story. However, the cumulative incidence functions we present in the following show that the reasons why student 1 seems to study faster are quite different for the six majors. As an illustration, Figure 1 (a) displays the cumulative incidence functions for obtaining a degree in Psychology. It shows that students start obtaining their degree after semester 8. The probability to graduate within 12 semesters is 17.7% for student 0 and 30.2% for student 1. Until semester 17, the cumulative incidence function has a larger value for student 1. Then, student 0 has a higher probability of obtaining a degree than student 1. The probability to graduate within 20 semester is 56.6% and 55.5% respectively.
12 The average length of study is calculated conditional on the first 20 semesters. For student 1, the remaining semesters should hardly increase the average length of study as his probability of studying more than 20 semester is only 1%. For student 0, however, we may somewhat underestimate of average length of study because the probability of studying more than 20 semester may reach up to 6.6%. This implies that the reduction in the average length of study between student 0 and student 1 is probably even larger. To analyze how tuition fees affect the probability of terminating one's studies within a certain period of time, we calculate the difference between the cumulative incidence functions of student 1 and student 0:
Using the Delta-method (see Greene 2003, p. 70) , we determine pointwise confidence intervals. Based on these confidence intervals, we can say whether tuition fees have significantly changed the probability of terminating one's studies within semester t for each possibility j. Figure 1(b) shows the difference between the two functions presented in Figure 1 (a) and the corresponding 95% confidence interval. From semesters 8 to 13 the lower bound of the confidence interval is above zero. This implies that tuition fees have increased the probability of successfully finishing one's studies in these semesters at the 5% significance level. In the long run, there are no significant changes.
In the following, we present graphs of the functions D' (t) for each possibility of terminating one's studies. Appendix A.2 contains the numerical values and states whether the functions D ! (t) are significantly different from zero. Obtaining a degree: Figure 2 shows the difference between the cumulative incidence functions for obtaining a degree. For earlier semester we observe the following results:
• An increase in the probability of obtaining a degree In Biology, Psychology and Public Administration the probability of obtaining a degree increases. This change is significant in Biology (semesters 8 to 10), Psychology (semesters 8 to 14) and Public Administration (semester 12).
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-a-Biology -25% Figure 2 : Obtaining a degree -difference between cumulative incidence functions • A decline in the probability of obtaining a degree In Chemistry, Economics and Physics the probability of obtaining a degree falls. This is significant in Chemistry (starting semester 10) and Economics (starting semester 9).
In the long run the probability of obtaining a degree falls in all majors. However, this decline is significant only in Chemistry, Economics and Public Administration. Overall, we can distinguish four groups of majors:
Earlier degrees:
In Biology und Psychology we observe a significant short run increase in the probability of obtaining a degree without a significant long run change. In these majors, students therefore seem to study more determined and obtain their degree earlier.
Fewer degrees:
In Chemistry and Economics we find a significant decline in the probability of obtaining a degree for most semesters. 3. Mixed evolution: In Public Administration the probability of obtaining a degree increases significantly in the short run but declines significantly in the long run. 4. No significant effects: For Physics we observe no significant effects.
Transfer to another university:
Figure 3 demonstrates that tuition fees increase the probability to transfer to another university in all majors. These changes are significant in Physics, Economics and Public Administration. Students therefore seem to evade tuition fees in some majors by switching to another university. Switching majors: Figure 4 shows the result for the changes in the probability to switch majors. In almost all majors, tuition fees decrease this probability. Only in Psychology we find a non-significant increase. The decline is significant in Economics and Physics. This is in line with the hypothesis that students tend to switch their major less frequently because the expected costs have increased due to tuition fees.
Dropping out:
As Figure 5 illustrates, the probability of dropping out increases for all majors. Only in Psychology a temporary decline until semester 11 can be observed which is not significant. The increase is significant in Chemistry, Physics, Economics and Public Adminstration. This result is probably due to the fact that tuition fees raise the costs of continuing one's studies. Failing: Figure 6 shows that the probability of failing one's studies increases in all majors but Physics where no change is observable. A significant increase can be found for Biology and Public Administration. A possible explanation is that students tend to take their exams earlier and less well prepared to avoid tuition fees. Table 10 summarizes the results of our analysis based on the cumulative incidence functions. The sign of the difference between student 0 and 1 after 20 semesters is shown. An F indicates that students study faster, i.e. there is a significant short run increase in -*** +** -+*** +*' the probability of obtaining a degree but there are no significant long run effects with respect to this probability. Based on the significant changes after 20 semester, we can state the following results:
Discussion
• The significant decline in the probability of obtaining a degree in Chemistry, Public Administration und Economics is due to an increase in the probability of -a transfer to another university (Economics, Public Adminstration), -dropping out (all three), -failing one's studies (Public Administration).
• In Physics there are no significant long-run effects with respect to the probability of obtaining a degree. A significant increase in transfers to other universities is compensated by a significant decline in the switch of majors.
• In Biology und Psychology, virtually no long-run effects of tuition fees can be observed.
It is interesting to compare these results with our regression analysis for the hazard rates in Table 7 . The sign of the variables capturing the effect of tuition fees is frequently significantly positive and never significantly negative for the hazard rate for obtaining a degree. In contrast, the probability of obtaining a degree is significantly lower in three cases and never increases. In particular, in Public Administration the signs are opposite and significant. This apparent contradiction can be explained if one considers the relationship between the probability of obtaining a degree and the respective hazard rate. The probability of obtaining a degree in a certain semester is given by the product of the probability of still being a student in this semester and the hazard rate for obtaining a degree (see equation (14)). In Public Administration, there is a positive effect of tuition fees on switching majors, dropping out and failing (see Table 7 ). As a consequence, the probability that students are still studying is lower with tuition fees. This explains why the probability of obtaining a degree falls even though the hazard rate for obtaining a degree increases.
As pointed out in the introduction, the main purpose for implementing tuition fees is to encourage students to study faster. Our results show that students of Biology, Psychology and, to some extent, Public Administration indeed seem to obtain their degree after a shorter duration of their studies. However, other majors show a different picture. In Chemistry, Public Administration and Economics, the probability of obtaining a degree is significantly lower after the introduction of tuition fees. An interesting question is why the results differ between the majors. One possibility is that the majors vary in the flexibility students have in accelerating their studies. In some majors, students may be able to avoid tuition fees by intensifying their studies and by passing the necessary exams earlier. In other majors, this may not be possible and students drop out if they are not able or willing to pay tuition fees. Another explanation is that the majors attract distinct types of students who react differently to the introduction of tuition fees. It is also interesting to contrast our results with the changes in the average length of studies which we presented in Table 9 . Based on this table, the introduction of tuition fees for long-term students seems to be a complete success. In all majors, students appear to study faster. However, this interpretation ignores that this figure is conditional on students obtaining a degree. In particular, it can decline for two reasons:
(i) students obtain their degree in a shorter period of time.
(ii) less long-term students obtain a degree.
As our analysis shows the first reason applies to Biology, Psychology and Public Administration. In Chemistry, Economics and Physics, in contrast, the lower average length of study is entirely due to less students obtaining a degree. In particular, the probability of dropping out has increased in these majors. This can hardly be called a success. We therefore do not think that the average length of study is a good measure to capture the effects of tuition fees. Unfortunately, this statistic is usually regarded as the most important policy target.
Finally, we return to our identification strategy. We compared students who are differently affected by tuition fees because they took up their studies at different dates. We chose this approach because no control group is available who studied at the same time but was not affected by tuition fees. Clearly, a limitation of this strategy is that we may measure the impact of other factors which changed over time apart from the introduction of tuition fees. In particular, reforms of the major programmes can be responsible for changes in the hazard rates. We therefore sent a questionnaire to the administrators of the different majors and found that the requirements for the majors Chemistry and Public Administration were reformed in 1999, one year after the introduction of tuition fees for long-term students. We suspect that the reform in Chemistry may partially explain the quantitatively strong effects which we observe in this major (see Figure 2) . We can also not rule out that the introduction of an "orientation examination" after two semesters had an influence on student behavior. Under this scheme, which was introduced in all majors but Economics in the fall term 2000, students are required to pass a certain number of exams within two semesters. 1 ·' Finally, there was some insecurity about the exact future of the Economics programme in 1997. This may have contributed to the large increase in the probability of transferring to other universities (see Figure 3) . We also considered whether changes in the entry requirements for the different majors could be responsible for some of the effects we observe after the introduction of tuition fees. In particular, it may be important whether the majors had a Numerus Clausus (NC), i.e. were only open to students with a minimum grade average in high school. This, however, does not seem to be an important factor. In Biology, Psychology and Public Administration there was a NC throughout the observation period, while in Economics there were no entry restrictions. Chemistry and Physics had a NC for a short period of time (Chemistry for 4 years in the mid-90s, Physics for some time in the 80s). The abolition of the NC in Chemistry may have contributed somewhat to the decline in the probability of obtaining a degree after the introduction of tuition fees.
Conclusion
This study examined the impact of tuition fees for long-term students at the University of Konstanz. In a duration analysis we examined how tuition fees change when and how students finish their studies in the majors Biology, Chemistry, Economics, Physics, Public Administration and Psychology. The effect of tuition fees was measured by an indicator for having to pay tuition fees in the following semester as well as by variables which capture whether students knew that tuition fees are due if they study too long.
In most majors we found evidence that the introduction of tuition fees influenced students' behavior. With respect to the hazard rate, i.e. the conditional probability of terminating one's studies in a particular way, we observed the following significant effects:
1. The indicator for having to pay tuition fees in the following semester often raises the hazard rate for dropping out. In some majors, there is also evidence that the hazard rate for obtaining a degree and for transferring to another university has increased. 2. Knowing that tuition fees have to be paid frequently increases the hazard rate for obtaining a degree, for transferring to another university, for dropping out and for failing.
Based on our regression results we furthermore examined how the probability of terminating one's studies within a certain period of time changes. In two majors we found that students obtain a degree in a shorter period of time. In three other majors, however, we observed that the probability of obtaining a degree generally decreased. In addition, the probability of transferring to another university, of dropping out and of failing significantly increased in the long run. The probability of switching majors fell significantly in two majors.
In the political debate, the average length of study to obtain a degree plays a prominent role. Considering only this measure, tuition fees for long-term students appear to be successful. In all majors, this measure fell with the introduction of tuition fees. However, if one considers the different possibilities of terminating one's studies, things look differently. In three of the six majors examined, the length of study to obtain a degree is reduced only because less long-term students finish with a degree. In particular, the number of drop outs increased. Nevertheless, in two majors we found that the average length of study to obtain a degree decreased because students were actually studying faster. Our study therefore does not allow us to draw a clear-cut conclusion. In future research, it would therefore be desirable to analyze data from other universities. Of particular interest would be a comparison with universities in states which have not introduced tuition fees for long-term students.
Finally, we want to comment on the implications of our results for the debate on the introduction of general tuition fees which have to be paid for each semester studied. These fees are likely to have stronger effects than the current fees for long-term students. In particular, they will also influence students who expect to finish within four semesters beyond the standard period of study. According to our analysis, general tuition fees should have a considerable impact on how fast students study and whether they obtain a degree. However, an important aspect will be whether fees are accompanied by a student loan scheme. This is not the case for the current tuition fees for long-term students. 0.5104502*** 0.6741985*** 0.6298195*** -0.2112073 sts7 -0.9175168*** -0.9277298*** -0.3905777* -0.5987* 0.2247153 -0.3923557* sts8 -1.50017*** -1.271706*** -1.393037*** -0.3674402 -0.1787363 -1.103335*** sts9 -2.655011*** -2.030767*** -1.499522*** -0.9228817** -0.9492164** -3.152148*** sts10 -1.807645*** -1.532291*** -1.334647*** -3.133373*** -0.6234914 -2.427758*** sts11 -1.831407*** -1.628181*** -0. 
